Ethanol attenuates the response of locus coeruleus neurons to excitatory amino acid agonists in vivo.
Recent in vitro electrophysiological studies have revealed that ethanol specifically reduces N-methyl-D-aspartate (NMDA)-activated ion currents, e.g. in hippocampal slices. In the present study, utilizing extracellular recording techniques, the effect of ethanol on excitatory amino acid induced excitability of rat locus coeruleus noradrenergic neurons was investigated in vivo. Administration of ethanol (2 g/kg, i.p.) significantly inhibited the excitation of the locus coeruleus neurons as produced by microiontophoretic application of glutamate, NMDA or quisqualate, but not that of kainate. In contrast, the locus coeruleus response to similarly applied acetylcholine was unaffected by the ethanol treatment. Although ethanol did not alter the basal firing rate of locus coeruleus neurons, the drug significantly changed the firing pattern of the neurons into a more regularized rhythm. It is proposed that the presently observed attenuation of glutamate excitation of locus coeruleus by ethanol may constitute part of the underlaying mechanism for ethanol intoxication in man.